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(54) Graft bone fixation tool 

(57) Disclosed is an improved screw member 
adapted to be threaded into a gap between two bone 
parts in BTB tendon transfer surgical operations, and a 
fixation tool for engaging the screw member. The screw 
member typically consists of a hollow cylindrical mem- 
ber comprising an axial bore having a hexagonal cross 
section, and an outer drcumferential surface provided 
with a strictly straight thread. The fixation tool com- 
prises a transmission shaft having an intermediate sec- 
tion having a hexagonal cross section complementary 
to that of the axial bore of the screw member. Because 
the transmission shaft is entirely passed through the 
axial bore of the screw member, the torque for turning 
the screw member can be positively transmitted to the 
screw member, and the transmission shaft provides a 
positive guide action for the insertion of the screw mem- 
ber. The transmission shaft may be either axially slida- 
bly but rotath/ely integrally engaged to a handle grip or 
integrally attached to a handle grip. 
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Description 
TECHNICAL FIELD 

The present invention relates to a graft bone fixa- s 
tion tool tor securing a graft bone piece in a bore formed 
in a bone, and in particular to a graft bone fixation tod 
for use in tendon transfer surgical operations in the f .eld 
of orthopedic surgery. 



BACKGROUND OF THE INVENTION 

In the field of orthopedic surgery, the method 
known as the BTB (bone-tendon-bone) method has 
been used for reconstructing a severed tendon as .Hus- is 
trated in Figures 1 a to 1 c. According to the BTB method, 
a graft consisting of two pieces of bone 2 joined by a 
tendon 1 is harvested typically from a patella and an 
adjacent tibia, and sutures 3 are passed through open- 
ings formed in the bone pieces 2. Meanwhile, bore 6 a> 
and 7 are drilled in the femur 4 and the tibia 5 at a joint 
whose tendon is severed or otherwise damaged, and is 
therefore desired to be reconstructed. 

By using the sutures 3. the graft tendon 1 along with 
the graft bone pieces 2 are passed through the bores 6 ss 
and 7 formed in the femur 4 and the tibia 5 so that the 
graft tendon 1 extends between the femur 4 and the 
tibia 5. A screw member 9 is then tiireaded into a gap 
defined between the inner wall of the bore 7 of the tibia 
5 and the corresponding bone piece 2 by using a foca- so 
tion tool 8 so that the bone piece 2 may be securely 
pressed against the inner wan of the bore 7 of the tibia 
5 Similarly, another screw member 9 is threaded into a 
gap defined between the inner wall of the bore 6 of the 
femur 4 and the corresponding bone piece 2 by usmg as 
the same fixation toot 8 so that the bone piece 2 may be 
similarly secured against the inner wall of the bore 6 of 
the femur 4. 

As a result, the graft bone pieces 2 are firmly 
secured to the femur 4 and the tibia 5. respectively, and w 
the damaged tendon between the femur 4 and the tibia 
5 is allowed to rebuild itself while the graft tendon 1 
extending between the two bone pieces 3 keeps the 
femur 4 and the tibia 5 together. 

In such a tendon reconstruction surgery, screw *s 
members 10. 11 and 12 illustrated in Figures 2 to 4 in 
combination with a f ixation tool 13 such as Ihe one illus- 
trated in Figure 5 have conventionally been used. 

The screw member 10 illustrated in Figure 2 con- 
sists of a screw shank 15 which is provided with an so 
engagement recess 14. adapted to be engaged by a tot 
formed at the tip of the fixation tool 13. in a base end 
surface thereof, and is generally provided with a tapered 
profile defined by a base section having a straight (par- 
alien thread and a free end section having a taper ss 
thread, and an inner guide bore 20 passed axially 
entirely through the screw member 10. 

The screw member 11 illustrated in Figure 3 com- 
prises a screw head 17 haying an engagement recess 



18 adapted to be engaged by a bit formed at the tip of 
the fixation tool 13. a screw shank 19 having a generally 
tapered profile defined by a base end section provided 
with a straight thread, and a free end section provided 
with a taper thread, and an inner guide bore 20 passed 
axially entirely through the screw member 1 1 . 

The screw member 12 illustrated in Figure 4 con- 
sists of a screw shank 21 having a straight screw thread 
around its outer circumference, and is provided with a 
,o conical guide projection 22 at a ttothereofjje saw 
member 12 is further provided, in an axial center erf the 
base end thereof, with a larger threaded bore 23 for 
engaging a bit for fastening the screw member ^and la 
smaller coaxial bore 24 having a reversed Ithread for 
engaging a bit for unfastening the screw member 12. 

Referring to Figure 5. thefixation tool 13co^ses 
a rotary drive unit 25 adapted to be gripped by hand, 
and a transmission shaft 26 which is integrally attached 
to the rotary drive unit 25. and is formed with a bit at a 
free end thereof for engagement with associated 
engagement means, typically consisting o< a hexagonal 
recess, provided in the screw member 10 (11 or 12). 
When a screw member having an axial bore such as the 
screw members 10 and 11 is used, an axial bore 27 is 
also formed in the rotary drive unit 25 and *e transmis- 
sion shaft 26 so that the guide wire 28 for facilitating the 
insertion of the screw member may be passed through 
this axial bore 27 and the bore of the screw memberlO. 
Depending on the kind of the screw member, a protector 
29 may be f itted on the transmission shaft 26 so as not 
to damage the surrounding tissues and the graft tendon. 

Such conventional arrangements, which employ a 
screw member such as those described above in com- 
bination with the f ixation tool as described above are 
known to have a number of problems that need to be 

resolved. ... 

For instance, because the engagement means 
(engagement recesses 14 and 18) for engaging the brt 
of the fixation tool 13 is relatively shallow as is the case 
with the screw members 10 and 1 1 illustrated in Figures 
2 and 3. the necessary torque to firmly thread the screw 
member into the gap between two adjacent bone parte 
may not be effectively transmitted to the screw member 
particularly when the length of the straight thread sec- 
Si is increased in length to the end ol increa^ng ttie 
securing force, and a relatively large effort * Wore 
required to turn the screw member. Its possible that the 
bit may be dislodged from the engagement recess or 
the screw member and thereby damage the adjacent 

^AJstTdue to possible misalignment of the axial 
center of the screw member from the intended path of 
insertion, the so-called screw diversion may occur so 
that the graft bone pieces 2 may not be secured accu- 
rately and f irmly enough tor the tendon to recover rts 
original condition in a satisfactory manner following the 

^Wnen the engagement means for engaging the tot 
of the fixation tool 13 consists of larger and smaller 
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threaded bores 23 and 24 which are coaxial wtf i each 
other as is the case with the screw member 12 of Figure 
4 two separate tools will be needed tor insertng and 
removing the screw member, respectively. In particular, 
when removing the screw member by using the smaller 
threaded bore 24. the screw thread may not be able to 
withstand the large torque that may be requ.red to 
remove the screw member 12. 

When a tapered threaded section or a guide projec- 
tion is provided in a free end of the screw shank as is 
Z case with the screw members 10 and 1 1 of Figures 
2 and 3. if the screw member is forced too deeply into 
the gap between two bone parts or the remodeling i of 
the bore in the bone has occurred. tr« pointed tip »«* *e 
screw member may damage the surrounding tissues 
and the graft tendon. Even if the screw member is prop- 
erty threaded into the gap between two bone parts, 
because the tapered section is not effective in secunng 
the screw member, and the effective length of the screw 
thread is limited to the straight thread section of the 
sere* member, the securing force for the bone parts 
may not be sufficient and the rehabil.tat.on of the 
patient may be undesirably prolonged. 

More specifically, the length of a graft bone piece 2 
harvested from a patella of a person is no more than 20 
to 25 mm. and the effective length of the screw member 
is desired to correspond to this length so as to maxirrwe 
thesecuringforce. However, because of the provs^on of 
a tapered section and a guide projection, the effective 
length of the sere* member tends to be 'nsuftaent to 
achieve a sufficient force for engagement If the effec- 
tive length of the screw member isincreased. the overall 
length of the screw member becomes so large that the 
tapered section or the guide projection projects toward 
thYgraft tendon, thereby increasing the possibility of 
damaging the graft tendon. 

Thus, the problems of the prior art may be summa- 
rized as follows. Because the effective threaded section 
of a screw member is limited to its straight or parallel 
thread section, it may be desired to eliminate any 
tapered section to maximize the securing force for a 
Zen length of the screw member. However, this causes 
a substantial difficulty in inserting the screw member 
into a gap in the bone due to lack of a guiding actionof 
its free end This may be overcome to a certain extent 
by increasing the thickness of the guide wire. The 
improved guiding action of the guide wire may allow the 
use of a screw member without any tapered section. 

A thick guide wire however still have two problems. 
First of all. because the bore for passing the guide wire 
has to be provided in the bit of the f ixation tool also, and 
provision of such a large central bore in the bit may 
Teduce the mechanical strength of the bit to an unac- 
ceptable level. It may collapse when it is engaged with a 
screw head, and a substantial torque is applied to the 
bit Secondly, the diameter of the guide wire is therefore 
necessarily less than the diameter of the bit. and a 
somewhat blunt annular shoulder is inevitably defined 
between the free end of the screw member and the 



guide wire. The blunt annular shoulder is ; piously 
highly detrimental to the smooth insertion of the screw 
member. 

5 BRIEF SUMMARY OF THE INVENTION 

In view of such problems of the prior art, a primary 
object of Ihe present invention is to provide a graft bone 
fixation tool which allows a graft bone piece to be 
,o securely lodged in a bore formed in a bone part 

A second object of the present invention is to pro- 
vide a graft bone f ixation tool which can be easily used 
without requiring any undue effort for inserting a screw 
member into a gap between two born parts. 
, 5 AtoirdobjedofthepresemirwerAonistoprovde 

a screw member for insertion between two bone parts 

which provides a suff icient secunng force. 

Afourthobjectofthepresentinventionistoprov.de 

a screw member for insertion between two-bone parts 
20 which would not damage the graft tendon and the sur- 
rounding tissues. 

According to the present inverts sue* db^aete 
can be accomplished by providing a graft bone f ration 
tool, comprising: a transmission shaft incfoding a typi- 
25 cally tapered forward tip and an intermediate section 
provided with engagement means for torque .fransm-s- 
sion, the transmission shaft being adapted to be fitted 
into and through an axial bore of a screw merr^pro- 
vided with associated engagement means tor coopera- 
so tionwith the engagement means of the 

shaft the screw member bang provided wrtha screw 
thread around an outer circumference thereof, and a 
rotary drive unit provided at a base end ot Ihe transmis- 
sion shaft tor manually rotating the trans^ss.on shaft 
as so as to apply a torque to the screw member fjtted on 
the intermediate section of the transmissionshaft 

Thus, the screw member may be proved witi a 
strictly straight thread without any section of taper 
S3 because the forward end of the trar^on 
<o shaft provides the necessary guide a^on. the entire 
iength of the screw member can be threap -to the 
graft bone piece, and the securing force of the screw 
member for a given length thereof can be ma»mu*d 
Also, because the forward tip of the screw member 
« would not project toward the graft tendon wrth the resuh 
that as cooosed to the conventional screw members 
P^eYSTa section of taper thread or a guide pro- 
jection at its tto. the tip of the screw member ^would not 
damage the graft tendon or the surrounding tissues 
50 Se force effective in securing ^ 

is maximized. Because the screw member b turned by 
the transmission shaft with the inner circumference of 
Z STmember fully engaged with the frar*m.ssion 
shaft over the entire length of the screw member, the 
55 drivetorque is effectively trar^ttedto^ewmenv 

ber.and the screw member can be ^readed^ 
the gap Also, the dislcdgment of the brt from the trans- 
mission shaft or the deformation of the engagement 
mS can be avoided, and the transmission shaft pro- 
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vides a favorable guiding action. 

The transmission shaft may be provided with an 
axial bore for passing a guide wire therethrough. Irv that 
case, because no taper may be provided ir. the tip of the 
screw member, a guide shaft of a relatively large diam- 5 
eter can be extended from the tip of the screw member . 
with the result that diverging of the movement of the 
screw member from the intended path of insertion can 
be avoided as opposed to the conventional guide wire 
whi^own to be too flexible for effective guide to 

aCtC The screw member may consist of a hollow cylindri- 
cal member having a strictly straight threadh around rts 
circumference. And, its axial bore may be either straight 
bore having a uniform diameter or have a stepped »s 
shape defining an annular shoulder facing the rotary 

^According to a preferred embodiment of the present 
invention, the rotary drive unit comprises a handle gn* 
a rotary tube integrally attached to the handle grp. and » 
an axial bore passed through the handle gnp and the 
rotary tube for receiving the intermediate section of the 
Emission shaft in an axially slWable but relatively 
integral manner, a free end of the rotary r tube b«ng 
adapted to abut an opposing axial end of the screw ss 

me "!Sording to a second preferred embodiment of the 
present invention, the rotary drive unit comprises a ten- 
die grip, and a base end of the transmission shaft. s 
integrally attached to the handle grp. the f^ntool *> 
fuScWisir^^ 

on the transmission shaft in such a manner that a free 
end of the rotary tube abuts an oppostog axial end of 
the screw member when the screw member is fitted on 
the intermediate section of the transmission shaft in an 

axially slidable but rotatively integral manner. 

According to a third prefened embodiment of the 
present invention, the rotary drive unit comprises a han- 
dle grip, and a base end of the transmission shaft is 
integrally attached to the handle grip, the transm^n 40 
shaft comprising a base end section extending 
between the intermediate section and the handle gnp. 
which has a larger outer diameter than the 
section so as to define an annular shoulder facmg away ^ 
from the handle grip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Now the present invention is described in the fol- 
lowing with reference to the appended drawings, in so 
which: 

Figures 1a to 1c are illustrative views showing the 
tendontransfer surgery using the conventional graft ^ 
bone fixation tool; ' 
Figure 2 is a longitudinal sectional vtew of a con- 
ventional screw member used for securing a graft 

bone piece to a bone part; , ... 

Figure 3 is a longitudinal sectional view of another 



conventional screw member; 

Figure 4 is a longitudinal sectional view of yet 

another conventional screw member; 

Figure 5 is an overall front view of a conventional 

graft bone fixation tool; 

Figures 6a to 6c are illustrative views showing an 
embodiment of the screw member and an assoa- 
ated transmission shaft used in the graft bone fixa- 
tion tool of the present invention; 
Figure 7 is an illustrative view showing a first 
embodiment of the graft bone fixation tool accord, 
ing to the present invention, along with the manner 
in which this tool is used for inserting a screw mem- 
ber into a gap between a graft bone piece and an 
adjacent wall of a bore formed in a bone part: 
Figure 8 is a perspective view showing the hand e 
*e graft b^e piece fbation too. illustrated ,n 

Figure 7; . 
Figure 9 is a partly broken away perspective viewo 
a second embodiment of the graft bone f ixation tool 
according to the present invention; 
Figure 10 is a partly perspective view of a thud 
embodiment of the graft bone fixation tool accord- 
ing to the present invention; Fin 
Figures 11a. 11b and 11c are views similar to Fig- 
ures 6a, 6b and 6c respectively, showing an atter- 
nate embodiment of the screw member suitable for 
use with the third embodiment illustrated in Figure 
10. along with the associated transmission shaft of 
the graft bone fixation tool illustrated in Figure 10; 
and 

Figure 12 is a sectional view of yet another embod- 
iment of the screw member. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fioures 6a and 6b illustrate an embodiment of the 
screw member 30 according to the jxesent invenbon 
which essentially consists of hollow cyhndncal member 
SngtSaight (parallel) screw thread 39 on outer ar- 
Sentia. *ered Land a bore 40 havmg a 
hexagonal cross section and passed 
through the saew member 30. The matenal of the 
screw thread typically consists of an alloy having a prop- 
erty suitable for use in living tissues, but may also con- 
sist of suitable plastic material. 

Referring to Figure 7. the graft bone focaton tool 
according to the present invention compnses a trans- 
Sonlnaft 34 which is adapted to be snugly passed 
through the bore 40 of the saew member 30.nana»- 
ally slidable but rotatively integral manner, and arrtary 
drive unrt 36 which is provided with an axial bore tor 
snugly receiving the transmission shaft 34 likewise in an 
axially slidable but rotatively integral manner. As illus- 
trated in Figure 8. the rotary drive unit 36 compnses a 
handle grip41 adapted to be held by hand, and a rotary 
tube 42 integrally attached to the handle gnp 41. The 
axial bore of the rotary drive unit 36 passes through the 
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handle grip 41 and the rotary tube 42. As show in Fig- 

Sfree end ot the transmission shaft M £P£ 

Jfcied with a tapered, rounded or otherw.se ; parted *p 

32 As discussed hereinafter, the transmssion shaft 34 

L , optionally provided with an axial bore 49 wh.ch 

Hs entire length so that a guide wire may 

be passed therethrough. 

How thisfixation tool is used for threading the screw 

merTsO into a gap between^ 
and the wall of the bore 7 formed in the tibia 5 is now 
described in the following with reference toRgure 7^ 

First of all. the transmission shaft 34 is passea 
through the axial bore of the rotary dr *e unrt 36 and *e 
scTew member 30 is fitted on the forward end of ttne 
Sn^Xshaft34 P ro i ec1irflf ro mthefreeerxidttne 

Sa^shaft 42. The forward end of the transm^on 
shaft 34 is then passed into, the gap def'nedbetwws" 
t graft bone piece 2 and the adjacent wa» of the .bore 
7 fofmed in the tibia 5. The tapered J""-*"* * £ 
transmission shaft 34 provides a guding action for the 
insertion of the screw member 30 in the » ^etween 
ttne two bone parts. Once the screw ™n*er30 .s 
placed at the mouth of the gap. the screw member 30 
can be urged into the gap by holding *e handle gnp 41 
Z hand and pushing the rear end of the saew member 
SoSfmefoLrd endof the B^tum.ng 
the handle grip 41 by hand in this condrboothe screw 
™L^r30 may be threaded into the gap The neces- 
Zto positively transmitted from the grip 
to the screw member 30 via the *ransm«s|on 
shaft 34 by virtue of the complementary shape of fee 
fnner bor* 40 of the screw member 30. and fte inner 
S d the rotary drive unit 36. Because the tiansmis- 
sion shaft 34 is passed axiaHy through the screwmem- 
Z i Tthe dfceSon of the screw member 30 frorrr ttie 
wended path for insertion can be positively P^* 1 . 
^fsaew member 30 can be accurately guided into 

* 89 Sce the saewmember 30 is threaded intothegap 
by a prescribed distance, the transmi^on shaft ^and 
the rotary drive unit 36 can be removed from the screw 
member 30 by pulling them away from the screw mem- 

^ !nthe case of the fixation tool illustrated in Figure* 
the base end of the transmission shaft 34 is irttegrally 
attached to the handle grip 41 . and to provde a support 
tor the screw member 30 from the rear as frenzy 
tube 42 did in the first embodiment, an adjustmentt^e 
44 which may be selected from a plurality of ad]ustment 
STnilngdifferent lengths, is interchangeably Med 
on*e transmission shaft 34. The .operation , arj I the 
function of this fixation tool are otherwise similar to 
those of the first fixation tool. ft 
In the case of the third embodiment of the graft 
bone fixation tool illustrated in Rgure 1* the ^j^mj- 
sion shaft 35felikewise integrally attached to mehandle 
grip 45 of the rotary drive unit 36. The base e^secton 
35a of the transmission shaft 35. which .s proved wrth 
a round cross section as illustrated in Figure 11. is mte- 



orallv attached to the handle grip 45. and the free end of 
Emission shaft * provided 
section 35b having a hexagonal cross section, and a 
Sri * 33 which provides a 9^ingac^s.r™iariy 
e ^etaperedtipsofmefirstardsecordembodrrorte. 
5 bIusT^b ouS dieter of the base end se^on 35a 
Ltleastlarger than the minimum outer 
intermediate section 35b. an annular shouWer 35c « 
ddined between the hexagor^irttermed«te s^c. 
ocw and the round base end sect on 35a. In this case. 

31 likewise consists of a ^^J^T^ES 
ing a straight thread 46 around its outer «rcurrference. 
The screw member 31 is provided with an axial bore 47 
„ SnSS abaseerdsectton47ar^ngaa rc ular 

15 S£2*n corresponding to that d the base erd sec- 
tion 35a of the transmission shaft 35. anc * 
section 47b having a hexagonal cross sert on corre 
spending to that of the intermediate sector . 35b , d >tm 
x Snsmission shaft 35. An annular shouWer 47c is 
defined between the base end section 47a and the free 
eS s^MTb of the axial bore 47 of the screw mem- 

3 A^cording to the third embodiment of the fixation 
. toC^S screw member 31 

mission shaft 35. the screw member 31 « rotatwe^ 
Engaged by the intermediate section 35b of thetmns- 
miLL shaft, and the screw member 31 is s^ported 
from the rear by the annular shoulder 35c of the trans- 
frommerearDym ass0 ciated annular 

30 mission shaft 35 engaging u« 

shoulder 47c defined in the axial bore 47 d me screw 
member 31 . The operation and the *™ 
Son tool are similar to those of the second embodiment 
of the qraft bone fixation tool, 
ss betimes, the screw 

maters which can be sradualtyabsorbed^ <** J £ 
body Therefore, the screw member is not required to be 

^Xhs absorbed by the living body too rapdly. me 
« SSI member may prematura* collapse order ^ 
pressure from the surrounding bone wh.ch has^ grown 
o^MSme. Therefore, depending on vanous. cond*or^ 
Tmay be desirable to place a plug called ^octe ^ into 
leTentral bore of the screw member after the screw 
so mer^r"asbeense<.re.y.odged^e^^ 
doing so. the saew member can retam te rn^ca. 
strength against external pressure. The bto^er may 
SSnrifcf a materia, which can be absorbed by the 
Lno body As one can readily appreciate, the use of 
ss SaW^isnotlirrtitedtomecasewherearm^ 
ni tha^e absorbed by the living body is used 
^en ie material of the screw member is not provided 
STa evident mechanical strength by rtsett against 
Vernal pressure applied thereto by the surround- 
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ing bone part growing over time, it is advantageous to 
use a blocker. 

In Figure 6a is illustrated, in imaginary lines, a 
blocker 50 which is fitted into the central bore40 of the 
sere* member 30. Figure 12 illustrates V* anotfier 5 
embodiment of the screw member 52 fitted w# a 
blocker 51. In this case, the blocker 51 as wen as the 
Sated central bore 53 is provided with a threaded 
sX sia and 53a for securely retaining the blocker 

51 inthecerrtralbore53ofthesaewm^2 1 a _ e 
The present invention is not limited ty**^™ 
described embodiments, and can be variously modrfied 
wSout departing from the scope of the present .nven- 

ti ° n For instance, the screw member was provided * 
strictiy with a straight thread around its outer circumf er- 
ence over, its entire length in the above described 
emlod^ents. but may be party provided with a taper 
Slaa guide projection to an extern Dermis^ 
b7e in each application without departing from the spirt 20 
" the prevention. Obviously, the saew member 
is typically provided with some chamfering and rt 
shoEtbe^^ 

of this patent application. u »„„ tho „- rPW 25 

The engagement means used between *e screw 
member and the transmission shaft as we» asttat 
optionally used between the transmission shattandthe 
^drleunrtisnotlimHedtomeanangement^ 
nTa hexagonal cross section, but may cons.st of any 
Xe^'onfl as it allows the ,two parjtobe » 
senaraled away from each other in the axial d rection 
EftS secies the two parts together for integral 

rotation with each other. 

lnthesamewayastheborewasfamed.ntheax,al 

certerd the corwentional fixation tod^ * 
guide wire therethrough, bores 49 and 50 (Rgu^ 6c 
and 11C) maybe passed through the transmiss on shaft 
anl fteloJy drive unit so as to receive thegurie wire 
on* thereby auide the transmission shaft to tne 

^e" rSes of the present inve ntior, , may be 
summarized as given in the ^ng but rt shouW ™rt 
be understood as being exclusive of other possible ^ 

adV CSe the saew member is turned by ft. tans- 
mission shaft with the inner circumference of the screw 
member fully engaged with the tra^m^on sratt over 
the entire length of Ihe saew ^mber. thednve ton,ue 
is effectively transmitted to the saew member, and the so 
ireTmember can be firmly threaded into the gap. 
Also, the dislodgment of the bit from *efransm«s,on 
shaft or the deformation of the engagement means can 

^etrew member is not thrown off from the axial 55 
center as rt is threaded into the gap because rt is 
securely supported by the transmission shaft which is 
passed through the saew member. Therefore the graft 
piece can be easily and reliably attached to a 



desired location without damaging the graft tendon or 
the surrounding tissues. 

When the screw member is provided wrth a sftctiy 
straight thread without any section of taper thread, the 
SeYeng* of the saew member can be dreaded wrth 
Se graft bone piece 2. and the securing force ofthe 
Sew member for a given length thereof can be max- 
AJso. because the forward tip of the saew mem- 
Z wod TnoT^iect toward the graft tendon with the 
£££ as closed 

bers provided wrth a section of taper thread lora guide 
paction at its tip. the tip of the screw 
^damage the graft tendon or the J™"**^ 
while the force effective in secunng the graft bone piece 

iS ^etore.vvhenthereisnotaperinthet to ^ 

saew mentoer. because a guide shaft of a relatively 
SgTd^Teroanbeextendedfromthetipofthesae* 

number, diverging of the movement of the screw mem- 
ber from the intended path of insertion can be abided 
alopposed to the conventional guide .wire which is 
knownto be too flexible for effective guide action u 

Although the present invention has been desafoed 
intend of preferred embodiments there* It « obvious 
to a pason skilled in the art that various arteratjons and 
medications are possible without departing from fte 
Spe of the present invention which is set forth in the 
appended claims. 



Claims 



1 . A graft bone f ixation tool, comprising: 



a transmission shaft including a forward tip and 
an intermediate section provided with engage- 
ment means tor torque transm^m sari 
transmission shaft being adapted to be frtted 
into and through an axial bore of a saew mem- 
ber provided wrth associated engagement 
means for cooperation wrth said ^gagemert 
means of said transmission shaft, sari saew 
member being provided with a saew thread 
around an outer circumference thereof, and 
a rotary drive unit provided at a base end of 
said transmission shaft for manually rotating 
said transmission shaft so as to apply <a itorque 
to sari screw member fitted on sari intermedi- 
ate section of said transmission shaft. 

2 A graft bone fixation tool according to claim 1 
wherein said forward tip of sari fransrrussion shaft 
is provided with a tapered or otherwise pointed tip. 

3. A graft bone f ixation tool according to claim 1. 
whSin said saew member consiste .* a hc*ow 
cylindrical member having a strictly straight thread 
around its drcumference. 

4. A graft bone fixation tool according to claim 1. 



6 



11 



EP0 775 473A1 12 



10 



15 



20 



wherein said rotary drive unit comprises i handto 
grip, a rotary tube integrally attached to said handle 
grj. and an axial bore passed through said hand^ 
grip and said rotary tube for recewmg said interme- 
diate section of said transmission shaft .n an axaBy 
slidable but relatively integral manner, a free end of 
said rotary tube being adapted to abut an opposing 
axial end of said screw member. 

5. A graft bone fixation tool according to dajnril. 
wherein said rotary drive unit comprises a handle 
grip, and a base end of said transm.ss.on shaft is 
Wegrally attached to said handle gnp. sari fixation 
^further comprising an adjustment tube that can 
be fitted on said transmission shaft in such a man- 
ner that a free end of said rotary tubeabutean 
opposing axial end of said screw member wjren 
5tM» member is fitted on sard «*emied,ate 
section of said transmission shaft in an axrally siz- 
able but rotat'wely integral manner. 

6. A graft bone fixation tool according to dalrn 1 . 
wherein said rotary drive unit composes a hand e 
grip, and a base end of said transmisswn shaft .s 
integrally attached to said harxfle grrp. said trans- * 
miSon shaft comprising a base end sector 
extending between said intermediate sector .and 
sakl handle grip, which has a larger outer _drameter 

annularshoulderfadngawayfromsaKlhandlegnp *> 

7 A graft bone fixation tool according to claim 1 . 
' wherein said Inner bore of said screw member * s 
provided a base end section which is complemerv 
Ir, in cross section to said base end sert^n of 
saW transmission shaft, and a free end sectoon 
which is complementary in cross section tosaW 
intermediate section of said wmtmm shaft so 
that an annular shoulder lacing sad. handle gnp is 
defined between said base end section and sa.d 
free end section of said axial bore of said screw 
m Jmoer for cooperation with said annular shoulder 
of said transmission shaft. 
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8. A graft bone fixation tool according to ■ dwn 1. 
wherein said transmission shaft is proved with an 
axial bore for passing a guide wire therethrough. 
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Fig. 2 
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Fig • 4 
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Fig . 5 
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Fig. 7 
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